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FIG. 21 

1 . DATA MEASUREMENT WITHOUT CORRECTION OF DISCHARGE AMOUNT OF HEAD 
1-1 MEASUREMENT OF DISCHARGE AMOUNT OF HEAD AND 
DRIVING CONDITION CHARACTERISTICS 



(1) CHANGE DRIVING CONDITIONS AT ARBITRARY TWO POINTS OR MORE 
AND PERFORM PRINTING UPON SETTING OF RESPECTIVE CONDITIONS 

i 

(2) MEASURE DISCHARGE AMOUNT OF EACH NOZZLE 

FROM PRINTING RESULT IN (1 ) 

i 

(3) CALCULATE CORRECTION SENSITIVITY CORRESPONDING TO DRIVING 
CONDITION FOR EACH NOZZLE FROM CHANGE IN DISCHARGE AMOUNT 
WITH RESPECT TO DRIVING CONDITION FOR EACH NOZZLE ON THE BASIS 
OF RESULT IN (2) : 

K = (Vd2-Vd1)/(V2-V1) 

WHERE K : CORRECTION SENSITIVITY, AND Vd1 AND Vd2 
: DISCHARGE AMOUNTS AT ARBITRARY POINTS 



1-2 CALCULATION OF 
CORRECTION VALUE 



(4) CALCULATE AVERAGE VALUE OF ALL NOZZLES FROM CORRECTION 
SENSITIVITY IN (3) AND DISCHARGE AMOUNT OF EACH NOZZLE UNDER 
DRIVING CONDITION IN PRINTING OPERATION, CALCULATE DIFFERENCE 
BETWEEN AVERAGE VALUE AND DISCHARGE AMOUNT OF EACH NOZZLE 
AND CORRECTION VALUE, AND SET CORRECTION VALUE CALCULATED 
FROM RESULTANT CORRECTION AMOUNT AND CORRECTION SENSITIVITY 
IN (3): 

VdX = Z(Vdn1 VdnN)/N 

WHERE VdX : AVERAGE DISCHARGE AMOUNT AND Vdn1 AND VdnN 
: DISCHARGE AMOUNT OF EACH NOZZLE AT ARBITRARY DRIVING 
VOLTAGES 

Vdn1Y = K*(Vdn1 -VdX) 
Vdn2Y = K*(Vdn2-VdX) 

VdnNY = K*(VdnN-VdX) 

WHERE Vd1 Y,..., VdnY: CORRECTION VALUE FOR EACH NOZZLE 
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(5) SET CORRECTION VALUE IN (4) TO DRIVING 

CONDITION AND PERFORM PRINTING OPERATION 



2. DISCHARGE AMOUNT CORRECTION 
FOR EACH NOZZLE OF HEAD 



(6) REPEAT (4) AND (5) IF IT IS DETERMINED FROM PRINTING RESULT 
THAT DISCHARGE AMOUNT IS NOT TARGET DISCHARGE AMOUNT 

t. 

TERMINATE DISCHARGE AMOUNT CONTROL PROCESSING 



22/42 



1 1 1 cc 
Zj UJ 

Q S 



OOONCDLOTfCOCvjT- 

III! 



<3T 
LU 

CD 
CC 
<C 
□= 

o 

CO 

o 



o 

I — 

CO 

cc 

LU 

f— 

o 
<c 
cc 
<c 
31 
o 

LU 

CD 

<c 



CD 
CO 
LU 
CD 
DC 

<c 
□c 
o 

CO 
Q 




23/42 




CO 
CM 



o 
I— 

CO 

DC 
LU 
I — 

O 
<C 
DC 
<C 

nz 
o 
2: 
o 

DC 



O 

<c 

UJ 

o 

DC 
<C 

m 
o 

CO 
Q 



O 
UJ 
DC 
DC 
O 
O 

DC 
UJ 

t 

DC 
O 
u_ 

UJ 
CD 









— r 
\ 
\ 
\ 


• 


*0> 

-00 — 














• 

: 

A- 


-h — 














\\ 

• 


















•\ 
:i 
• 1 
















\ \ 
\ \ 
' \ 
















: / 
:/ 

l-co- 










y 


y 

y 


y ; 
► , 

— x — 








< 


/ 

/ 

/ 

C 






M- 


-CM— 







in 



co 01 *— 



UJ ^ 

o — 

-z. CO 

<< z 

DO O 
DC rz 

CO ^ 



o 

UJ 

O 



— CVJ 



CO 

I 



24/42 



F I G. 24 



+4%- 



DISCHARGE 
AMOUNT 

(%) 



-10% 




0 2/N N 

NOZZLE NUMBER 



25/42 



FIG. 25 



DISCHARGE 
AMOUNT 

(%) 




UNUSED 
NOZZLE 336 



2/N 

USED 
NOZZLE 337 



N 

UNUSED 
NOZZLE 336 



NOZZLE NUMBER 



26/42 



FIG. 26 





C 


) (D a 


p 0 a 


D (D 0 


p © <i 


p ® © 


© © <3> 


© © 


© 




© © 




© 








3> © © 




























, 3 

c 




E 3 

!) ( 


j — , 

D 




C 


i — i 


l 3 


i — i 


c 


X 




c 






©© © 


©(D © 


© @ 


(Q) (3D 


































PIXEL A 


PIXI 


ELB 





27/42 



FIG. 27 

A 




t 



o 




o 


o 


o 




<D 


o 




o 


o 


o 




0 


o 




o 


o 


o 




CD 


o 




o 


o 


o 




d> 


o 




o 


o 


o 




(D 


o 




o 


o 


o 




0 


o 




o 


o 


o 




CD 


o 




o 


o 


o 




(D 



PIXEL A 



© 


o 


o 


o 


© 








® 


o 


o 


o 


© 








® 


o 


o 


o 


© 









PIXEL B 



28/42 



FIG. 28 



o 




o 


o 




o 


o 




o 


o 




o 



o 
o 

C) 
C) 



o 
o 

o 
o 



B 



29/42 



FIG. 29 



CHANGE PRINTING STAGE 



CHANGE IMAGE DATA ( CONTAINING 
SETTING OF NOZZLES TO BE USED ) 



I 



SET DISCHARGE AMOUNT CONTROL 
VALUE FOR EACH NOZZLE 



S501 



S502 



S503 



PERFORM FILTER PRINTING 
OPERATION 



S504 



S505 

IS PRINTING " 
OPERATION TO BE 
CONTINUED UNDER SAME 
CONDITION ? 



YES 



NO 



S506 



IS PRINTING 
TO BE PERFORMED 
UNDER ANOTHER 
CONDITION ? 



YES 



NO 



30/42 

FIG. 30 



PERFORM PRINTING OPERATION WITH 
WORKING NOZZLE COUNT P 



I 



OBTAIN CONTROL VALUE FOR EACH 
NOZZLE UNDER CONDITION OF 
WORKING NOZZLE COUNT P 



S511 



S512 



PERFORM PRINTING OPERATION WITH 
WORKING NOZZLE COUNT Q 



I 



OBTAIN CONTROL VALUE FOR EACH 
NOZZLE UNDER CONDITION OF 
WORKING NOZZLE COUNT Q 



S513 



S514 



CHANGE IMAGE DATA ( CONTAINING 
SETTING OF NOZZLE S TO BE USED) 

i 



SET DISCHARGE AMOUNT CONTROL 
VALUE FOR EACH NOZZLE 



S515 
S516 



PERFORM FILTER PRINTING OPERATION 



S517 



S518 



IS PRINTING 
OPERATION TO BE 
CONTINUED USING SAME 
NOZZLE COUNT? 



YES 



NO 



S519 



IS PRINTING 
TO BE PERFORMED 
USING DIFFERENT 
NOZZLE COUNT? 



YES 



NO 



) 



31/42 



FIG. 31 



START FILTER 
PRINTING OPERATION 



S521 



MOVE PRINTING POSITION 



S522 




YES 





r 


■> 






\ 


r /S525 


YES 




LOAD IMAGE FILE 
FOR FIRST PASS 






r /S526 




SET DISCHARGE 
AMOUNT CONTROL 
VALUE FOR EACH 
NOZZLE IN 
FIRST PASS 



I /S527 



PERFORM 

PRINTING 

OPERATION 
1 



1 



S528 



LOAD IMAGE FILE 
FOR SECOND PASS 



| /S529 



SET DISCHARGE 
AMOUNT CONTROL 
VALUE FOR EACH 
NOZZLE IN 
SECOND PASS 



1 



S530 



PERFORM 
PRINTING 
OPERATION 



32/42 



FIG. 32 




I PERFORM TEST PRINTING 



]^S531 



CALCULATE DISCHARGE 
AMOUNT UNIFORMIZATION 
CORRECTION COEFFICIENT 



± 



SET DISCHARGE AMOUNT 
CONTROL VALUE 



S532 



S533 



S534 



PERFORM FILTER 
PRINTING OPERATION 

i , 

I DETECT PRINTING ABNORMALITY h ~ S535 

S536 

YES 






/S538 




SPECIFY FAULTY NOZZLE 




r /S539 




HANDLE FAULTY NOZZLE AS 
NON-DISCHARGING NOZZLE 



33/42 

FIG. 33 




PERFORM FIRST TEST PRINTING OPERATION 



MEASURE LANDING POSITION OF 
DROPLET FROM EACH NOZZLE 



CORRECT LANDING POSITION 
( SHIFT DISCHARGE TIMING FOR EACH NOZZLE ) 



PERFORM SECOND TEST PRINTING OPERATION 



MEASURE DISCHARGE AMOUNT OF EACH NOZZLE 



SET DISCHARGE AMOUNT CONTROL 
VALUE FOR EACH NOZZLE 



S541 
S542 

S543 

S544 
S545 

S546 



PERFORM FILTER PRINTING OPERATION 



S547 



S548 

IS PRINTING 
OPERATION TO BE 
CONTINUED UNDER SAME 
CONDITION ? 



NO 



S549 



IS PRINTING 
TO BE PERFORMED 
UNDER ANOTHER 
CONDITION ? 



YES 



YES 



NO 



3£ 



34/42 



PERFORM FIST TEST PRINTING OPERATION 
I 



FIG. 34 

I — S551 



MEASURE LANDING POSITION OF DROPLET FROM EACH NOZZLE 



X 



CORRECT LANDING POSITION 
( SHIFT DISCHARGE TIMING FOR EACH NOZZLE ) 

I 



S552 
S553 



I PERFORM SECOND TEST PRINTING OPERATION IN FOR WARD PATH~| — S554 

1 ; 

- S555 



OBTAIN DISCHARGE AMOUNT CORRECTION VALUE FOR EACH 
NOZZLE IN PRINTING OPERATION IN FORWARD PATH 

X 



I PERFORM THIRD TEST PRINTING OPERATIO N IN BACKWARD PATH~| — S556 

T 

^S557 



OBTAIN DISCHARGE AMOUNT CORRECTION VALUE FOR EACH 
NOZZLE IN PRINTING OPERATION IN BACKWARD PATH 

X 



| START FILTER PRINTING OPERATION } ~— S558 



MOVE PRINTING POSITION 




S559 



YES 



YES 



1 



S562 



LOAD IMAGE 
FILE FOR 
CORRESPONDING 
PASS 



S563 



SET DISCHARGE 
AMOUNT CONTROL 

VALUE FOR EACH 
NOZZLE IN PRINTING 
OPERATION IN 

FORWARD PATH 



u /S564 



PERFORM PRINTING 

OPERATION 

1 



1 



S565 



LOAD IMAGE 
FILE FOR 
CORRESPONDING 
PASS 



| /S566 



SET DISCHARGE 
AMOUNT CONTROL 

VALUE FOR EACH 
NOZZLE IN PRINTING 
OPERATION IN 

BACKWARD PATH 



| /S567 



PERFORM PRINTING 
OPERATION 



T 



u 



35/42 




(5 

LL 




36/42 



FIG. 36 



EXECUTE PRINTING OPERATION FOR ALL NOZZLES WITH 
PREDETERMINED VOLTAGE VALUE HIGHER THAN REQUIRED 
VOLTAGE AND PREDETERMINED VOLTAGE VALUE LOWER 
THAN REQUIRED VOLTAGE 


~— S330 


i 






MEASURE DISCHARGE AMOUNT OF EACH NOZZLE AT EACH 
VOLTAGE FROM ABOVE PRINTING RESULT 


^S331 








OBTAIN VOLTAGE VALUE FOR EACH NOZZLE FROM ABOVE 
MEASUREMENT RESULT BY LINEAR PROPORTIONAL CALCULATION, 
WHICH IS REQUIRED TO SET DISCHARGE AMOUNTS OF 
ALL NOZZLES TO DESIRED VALUE 


— S332 




r 




PERFORM PRINTING OPERATION WITH VOLTAGE VALUES 
OBTAINED BY CALCULATION | 


^S333 




r 




TERMINATE DISCHARGE AMOUNT UNIFORMIZATION 
PRINTING OPERATION 


— S334 



37/42 




38/42 




3004 



3001 




3002 



FIG. 38C 



3003 

53 ( 



39/42 



F I G. 39A 



5004 5004 



5001 


5002 ] 


5005 


5003 


[4- 




\ 

































FIG. 39B 

5005 



40/42 



FIG- 40A 



5001 

V 



5002 



5003 

5 S 



5007 



FIG. 40B^ 




5025 



FIG- 40C 



FIG. 40D 



SSNSS 



5005 
5004 ( 5004 



^ v v ^ >i 



2 



41/42 




42/42 



FIG. 42 



Dy1 



Dy2 Dy3 Dy4 Dyn 



Dx1 •- 



Dx2 



Dx3 



Dx4 



Dxm •- 





1 < 


1 4 


1 < 

— u— 


> 








— ii— 










— ii— 










] 


— ih- 





























5094 



5091 



